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Flight oC Birds. 

MESSRS. EDITORS:- A  constant reader of your journal is 
unwilling that the article of March 25, on "The Flight of 
Birds," should pass unanswered. You say you are not reo 
sponsible for views entertained by your correspondents; it is 
well for your reputation, that it is so, in this instance. The 
writer takes, as an example of swift flight, a fi ve pound wild 
duck, which he elevates to a point whence " the flight proper 
commences." He then says: " In this situation, it is evident 
that the animal must constantly gravitate diagonally tow· 
ards a point on the earth at a considerable distance ahead;" 
this is not true. The duck, and every other five pound obj ect 
on or near the earth, gravitates vertically towards the center 
of the earth; gravitation does not stop to see which way the 
duck is " heading," but draws downwards no more in the 
direction of its head than of its tail. He says: " The swift 
motion of the animal reduces the weight for the time being;" 
this is not true. A five pound duck gravitates five pounds on 
the same plane, whether in motion or at rest. A kite weigh. 
ing five pounds may be sustained against the wind, but when 
so held, it weighs five pounds; that is, the pressure down· 
wards upon the air is as great as if it were in the balance. 
Agaiu: " The stroke of the wing in flight proper is vertical, 
and must be made at right angles with the line of progreso 
sion." True, " and hence the bird eannot propel hlmself by 
such a movement of the organs of aerial motion. Birds and 
bats do not propel themselves in flight;" false, for when a 
bird is making a vertical motion with its wings, the quills 
and feathers of the wings are in a diagonal position extend· 
ing backward and upward from the bone frame work of the 
wings, giving, by the vertical motion of the wings, propulsion 
forward and upwltt'd. Again, he says: "Birds of passage 
proceed with a uniform motion of one hundred miles an 
hour ;" they often attain this motion, but not al ways. Again, 

" Their progression upon the wing is incidental; the weight 
of their body is the chief means of their flight; their velocity 
cannot be increased or diminished while they continue on the 
same plane of elevation;" all of which is false. 

I wi5h to ask the writer: if the motion cannot be decreased 
upon the plane, by what means is it decreased upon a down 
grade? Wild geese often alight in Lakes Michigan and Su 
perior, but never with a motion of one hundred miles an hour, 
or one hundred and fifty feet per spcond. He says that ,. in 
rectilineal motion, the weight is in all cases more or less 
merged in the velncity." This is new philosophy; we had 
supposed that a locomotive and train, upon a plane, was as 
weighty, upon the track, when in motion as when at rest; 
tha t a ball dropped from the mouth of a cannon placed horizon· 
ly, say twenty feet above a plane, would reach the earth in 
the same time 'as if shot from the cannon's mouth. 

Furthermore, the writer remarks: "In conclusion, it only 
remains to g'ive a brief explanation of the peculiar process 
of motion of certain large winged species of the feathered 
tribes, as exhihited in the lofty and graceful soaring. of the 
sociable vulture and other terrestial and aquatic birds, on 
motionless wings." He then says:" If one of thes3 birds should 
leave the top of a pole one hundred feet high, on extended 
motionless wings, it would gyrate to the earth in a still at· 
mosphere ;" so it would, and the same if the wind were blow· 
ing. No bird ever ascended by gyrations from the earth, or 
from the top of a pole on motionless wings. 

It is true the frames of the wings are extended, and are 
motionless in reference to the bird; but there is a tremulous 
motion of the feathers and quills of the wings, imparted by 
the muscles, through the tendons and skin in which the 
feathers and quills are set, similar to the sculling motion of 
the tails of fishes. 

The writer of this article has stood uponan eminence,when 
there was not a breath of air in motion to move an aspen leaf, 
when an eagle in his upward gyrations soared so near that 
we could distinctly see the tremulous motions referred to, 
accompanied by a shrill humming sound, which sound is 
not heard when the eagle moves its wings vertically in as· 
cending or when descending rapidly. A current of air does 
not facilitat \ the ascent of a soaring bird after it has left 
water or land. After leaving the earth, the conditions of as· 
cent are the same, if the air has a motion of five miles an 
hour, as when the gyrations of the bird in a still atmosphere 
have a progressive motion of five miles an hour. To propel 
a balloon, against the wind blowing at the rate of five miles 
an hour, so that the balloon will remain over the same spot 
on the earth, is equivalent to propelling the balloon in a still 
atmosphere five miles an hour. But to return to the bird on 
the diagram, as it leaves the earth, why does it make a dia· 
gonal ascent at all, unless it has the power of propulsion as 
well as of elevation? Gravitation certainly does not propel 
the bird in its ascent. Why does not gravitation horizontal. 
ly propel a fish suspended in water by its bladder? Our 
western eagles, gulls, and fishhawks will not be governed by 
the laws of the new philosophy, until the writer of "The 
Flight of Birds " can, by taking hold of the straps of h is 
boots, lift himself up into the ethereal regions. 

Traverse City, Mich. A. S. WADSWORTH. 
-.-'. 

Flight oC Birds. 

MESSRS. EDITORS :-1 have been a constant reader of your 
pap6!r for the past four years, and during that time have gao 
thered much valuable information from its pages. I have 
read thereili llNImj" artic es containing facts which were en· 
tirely new tom�. 1m't never before have I met with anything 
so astonishinl\", and so entirely at variance with my precon· 
ceived ideas concerning the physicallaw�, as the a>sertions 
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containe d in an article entitled "the Flight of Birds," which 
appeared in the number issued March 25th. 

I have often watched birds in their flight, and wondered 
how they did it. I knew that I was ignorant on that point, 
but, since reading the article referred to, the conviction of 
ignorance on many other points has been forced upon me. 

The inference drawn from the assertions of all the writers 
on physics. whose works I have read, is, that " to hold five 
pounds weight suspended in the air, a power of five pounds 
is absolutely necessary;" but Mr. Davidson's duck, exerting a 
power of one pound, holds a weight of five pounds suspended 
in the air, and moreover propels it, or makes it get along 
somehow through the air, at the rate of 100 miles per hour. 
Marvelous duck! The invention of a perpetual motor would 
be a trifle to a fowl of thy abilities. 

Hold! I forget: "The duck's weight is, for the time being, 
reduced four fifths," because of the fact that he advances 
through the air at the rate of 100 miles per hour. How 
thankful that bird should be that he does not move at the 
rate of 150 miles per hour, for in that case he would weigh 
one fifth less th an nothing, and consequently would tumble 
up through eternal space, ad infinitum. 

There is another' astonishing feature of this fowl's per· 
formance. He does not propel himself, but, by vertical 
stro�ms of the wing, hol4s himself at the desired elevation, 
and i6. tumbled through the air, on a horiz�ntal line, by the 
force of . gravity. _When I went to school, they taught me 
that if a body were acted upon by two forces, from opposite 
directions, it would move in the direction of the greater 
force; yet this marvelous bird flies straight up, and is at· 
tracted straight down, and goes ahead at the rate aforemen. 
tioned. What careth a duck for the laws of the resolution of 
forces? 

Scarcely less wonderful is the performance of the maj estic 
eagle. Well may he be called the bird of liberty. When he 
wants to soar heavenward, he flaps his wings a few times 
(merely to get clear of local obstructions) and then spreads 
them, and "goes it" like an ant climbing a corkscrew. He 
meets tW(l forces, the " wind" and " gravity;" the one acts 
h orizontally, the other perpendicularly downwards; yet that 
ingenious bird makes that horizontal force " boost" him up 
against the other to an indefinite hight. without the least 
exertion, beyond a mere turn of the head. How in the world 
does he do it? II some man of science and common sense 
would watch him and study his motions, he would, without 
doubt, give a reasonable analysis of them, which, if pub. 
lished, would be read with interest by many, besides the sub. 
;;criber, H. H. 

La Salle, Ill. 
-.-.-

Chemistry of Honey. 

MESSRS. EDITORs:-On page 99, present vol. SCIENTIFIC 
AMERICAN, J. H. M. makes inquiries about the chemical 
properties of honey .. The chemical formula for hone y is, 
carbon, 12, hydrogen, 14, oxygen, 14: for beeswax, C, 24, H, 
34,0, 2. 

Glucose, or gra pe sugar, is obtained from honey by treating 
it with alcohol. This sugar is employed in Europe for ordi. 
nary sweetening purposes, for confectionery, etc. But the 
abundance of cane sugar in this country makes its manufac· 
ture unprofitable. It has been proposed, and at present 
prices of strained. honey (market quotation in New York ten 
cents per pound), I should think it might be profitable, to 
manufacture honey into confectionery in this country. I be 
lieve it is used largely for this purpose in Germany. 

As I am ignorant of the processes of manufacturing confec· 
tionery, except molasses candy, some of your readers may en· 
lighten me upon this branch of industry. 

Chemists have given us the foregoing formula for honey, 
but, when first gathered, honey partakes more or less of the 
essential properties of the plant from which it is gathered. 
This essence soon evaporates, if the honey be obtained from 
certain plants; while from others-buckwheat, for instance
the odor and taste is retained for a great length of time. 

A. M: B., on page 108, truly says that the crystallization of 
honey is an evidence of its purity; but he must know that 
many persons are more fastidious than wise about the food 
they eat. Honey in the comb is generally preferred, because 
of its beautiful appearance, and the impossibility of its being 
adulterated. Still, wax is very indigestible, and pure ex· 
tracted honey is not only cheaper, but far more healthful 
and convenient to handle. 

There is a process for converting honey into wax, but, 
owing to the large amount of honey required to produce a 
small quantity of wax, the manufacture is unprofitable. 
There is much interest in the production and uses of honey, 
and it will soon find its proper place and price, for use upon 
the table and in the arts. APIARIAN. 

Whitehall, N. Y. 

over. Even on this steep grade, the machIne did not fall 
after passing over the brick, but forced itself farther up the 
incline to correspond with the angle at which the p ushing 
legs were adjusted. I bellve thIs machine has a grand 
future before it. JOHll G. WILSON. 

Louisville, Ky. 

What Inventorll Hav6 Done, 

I know that there are many persons in whose minds an in· 
vention is but the subject of a sneer. Such men are unbe· 
lievers in the wisdom of encouragIng the useful arts by the 
granting of patents at all, and therefore probably regarC1. ex. 
traordinary taxation as not only expedient, but also as emi· 
nently just. 

I believe such opinions are founded in error. They usually 
rest, not so much upon the merits and principles involved, as 
upon those abuses which are sometimes unavoidable. Fraud 
and imposition certainly sometimes find admittance through 
this channel; but when any profession or walk in life can be 
pointed out, against which a like objection does not exist: 
when law, medicine, science, literature, divinity, and even 
statesmanship, shall be known to afford no opportunities for 
the practices of the impostor and the charlatan, it will be 
time to consider whether it is not unsafe to form an opinion 
upon any subject from its unavoidable abuses, and to suggest 
the reflection that the more valuable coins present greater 
motives to the counterfeiter than do the more worthless, and 
are therefore the more probable subjects of fraud. 

I believe I shall not be charged'with extravagance, by any 
sound and reflecting mind, when I assert, as I now do, in thIs 
presence, that the class of men who were intended to be en· 
couraged by our patent system, are the most meritorious and 
useful that are ever to be found in any age or country. They 
have been the creators of all the wealth of which the law 
gives them the limited enjoyment. They have filled the 
world with the comforts and conveniences of life, which but 
for them would never have had an existence. They have 
made aggressive incursions into the realms of ignorance, to 
discover and Iltilize the richest treasures, which were hith 
erto valueless or neglected. Thef have, with wizard touch, 
revealed the great secrets of Nature, whereby tlte human 
race has, from time to time, been elevated to a higher plane 
of existence. The telegraph, the railroad, the steam engine, 
the printing press, the plow, the alphabet, and even spoken 
language itself, are only leading specimens of the myriads of 
inventions that have contributed to the extension of human 
power and human happiness, and have been the chief instru· 
ments by which civilized man has been raised above the sav· 
age, and even the �avage above the brute. 

Without inventions of the more modern type, the realms 
of science would still have remained in a great degree unex· 
plored, and even the voice of religion itself would have been 
compatatively weak and inexpressive. T�rough such inven· 
tions the wonders of the universe have been revealed to mor· 
tal ken with the most extraordinary fullness and perfection. 
We have been enabled on the one hand to soar intellectually 
through the regions of illimitable space, and on the other 
hand, to almost count the ultimate atoms of matter, and to 
watch the habits of as many separate existences in a cubin 
inch of stagnant water as there are human beings on the en· 
tire surface of the great globe we inhabit. How astonishing. 
ly are we thus enabled to enlarge the scope of our mlder· 
standing of the Great Omnipresence, in all its comprehensive. 
ness, and in all its minuteness of detail! 

Are not men of this class, by whom such results have been 
produced, entitled to ut least an equality of the public con· 
sideration? Special favor if! not sought, but simple justice 
may certainly be reasonably expected.-J�tdge Mason. 

fIII!I'.'-
The '.l'w-eniy ... Fourth oC May. 

Twenty-seven years ago, May 24th, Miss Ellsworth sent 
that message over the first wires erected on the American 
continent, which, in its laconic grandeur, gave token of what 
it signified to the world, and properly and devoutly recogniz. 
ed the source of the latest and best gift of science to mankind. 
It was the first message which woke the slumbering SPIrit of 
the silent wire to a knowledge of its powers and to its new 
and grander uses. We have occasion to know that although 
in the moment of its passage, the inventor of the machinery 
by which the electric current first made an intelligent record 
to the human eye, with a joy which he would have been less 
than man not to feel, greeted gladly the first words of the 
child his brain had born, yet that then as now he claims to 
have been only the instrument of the Almighty in the deliv. 
ery of the great gift of the century to his race. So the meso 
sage may be read to·day in the light of these wondrous in. 
tervening years, with a devouter recognition of where grati. 
tude is due; and while the mechanism may bear the name 

- ._. - of Morse, the mind of thoughtful men, looking beyond the 
Traction Ene-Ines. inventor's mediate work, exclaims with deepening recogni. 

MESSRS. EDITORS :-Having recently witnessed the per· tion:" What hath God wrought!" 
formance of the G. H. Oraft, a road steamer invented in New Those who have seen the plaster cast of the statue of Prof. 
Albany, Ind., I think the position taken by you, in your article Morse,'now in the National Art Foundry in process of casting, 
on rubber tires, is not entirely correct. You say: Loss of know that it represents the Professor presenting this identi. 
power in going over rough roads would not result, could the cal message and uttering, as his own, the exclamation it bears 
power, developed in falling, be wholly applied to useful It is urged th at the date of the receipt of that message is the 
work in the direction of the advance of the machine. The proper date of the inauguration of the statue. We acknowl. 
fact is, however, that, in any method of propulsion at present edge it fully, Additional men, therefore, have been put to 
known to engineering science, it cannot be so applied. 'The work on the molds, so as to have the statue ready before 
construction of the road steamer alluded to is such that when that time. The intelligent head of the foundry will do all 
a stone or brick is mounted, it does not fall after passing over he can to secure its completion. On the 1st of May it will be 
the obstruction, but lunges forward and gives back, so to definitely announced whether the ceremonies of inauguration 
speak, the force expended on its ascent. With this machine can then be performed. We hope to announce at that date 
there is no concussion on rough roads, and, while mounting. that all is ready, and that on May 24th the statue of Prof. 
an ascent of one in four, a brick was place d for it to run I Morse will be unveiled.�ournal of the Telegraph. 
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Iron In Arcbltectnre. 

The following able remarks upon the use of iron in archi. 
tecture are extracted from the American Builder: 

The questions involved in the use �f iron relate to its 
value as a lasting and strong material, and the conditions 
under which it may be employed without violating the 
known and universally recognized laws of appropriateness in 
construction. As regards the superiority of iron over any 
other material for performing a certain part in architecture, 
there can exist no doubt. Only the necessities of construc· 
tion have made its use so ji\"eneral, especially in America. 
Cast iron is so notably adapted to resist crushing weight, that 
slim columns perform the work where, of another material, 
a heavy wall would be required. 

Rolled iron possesses the same qualities when used for 
beams. Hence the demands of trade, where space is required 
for display, necessitate the use of the material which will 
support a given weight, and occupy the least room. Especi. 
ally is this the case with store fronts, where only slim col. 
umns furnish a support, and obstruct but little the view ob
tainable, through broad glass windows, of the goods beyond. 
This object could not be secured were any m"terial em· 
ployed for the columns which did not unite strength with 
lightness. It is evident, then, that iron must always occupy 
a place in architecture which cannot be held by any other 
material. 

The faults committed by those who use iron in construc· 
tion generally arise from the fact that they do not fully con· 
sider its capabilities and relluirements when artistically 
treated. Iron is strong, and conveys to the mind an idea of 
strength, but massiveness of appearance should ,not be the 
desired end when it is used in building. Here is a common 
error. From the nature of the metal it must, to insure dura. 
bility, be plOtected from contact with the atmosphere; paint. 
ing becomes necessary. 

The character of this �inting is an important thing to be 
considerel't Th� ignorant designer causes the iron to be 
painted white, in imitation of marble; or brown, to make it 
resemble sandstone; or gray, to secure the appearance of 
granite. No greater blunder ceuld be committed. With al· 
most equal propriety might a chimney be painted in imita· 
tion of wood. 

Iron CrulllOt be made to resemble stone for any great 
length of time, looking at its surface alone, and even could 
this be done, a glance at the slender columns supporting im· 
mense weight would cause their proportions to appear un· 
safe and ridiculous. 

But iron can be made to appear light and graceful, and, 
suited as it is for such an eff ect, it should be the aim of an 
architect to produce with it the style of building to which it 
is so well adapted. Consistency in architecture is desirable; 
more, it is absolutely necessary, and when iron is treated, 
not as stone or wood, but as metal, there will be no viola· 
tion of any recognized law. 

Iron may be painted, and it may be made beautiful in it. 
self. It may properly exhibit bright colors, and be picked 
out with gold and silver until its surface sparkles. It is for 
such showy, graceful effects that the metal should be used; 
it is a material perfectly adapted for store fronts or buildings 
of any class where the essentials are lightness, strength, and 
showiness, rather than grave and ponderous effects. 

---

Facts about tbe Sun. 

The following results have been deduced from a great 
number of observations made upon the border of the sun's 
disk, in the region of the spots, by Prof. Respighi: 

In the neighborhood of the spots, the chromosphere (strata 
rosato) is rather low, quite regular, and intensely bright. 

Upon the exact locality of a spot, or rather over its nu· 
cleus, the chromosphere is generally very low,and sometimes 
totally wanting. 

At the nucleus, either there are no eruptions, or they are 
confined to jets of great subtilty and little duration. 

The nuclei of the spots are either totally obscure or possess 
very feeble luminosity. 

Along the borders of the spots, jets are thrown up of ex· 
traordinary intensity and violence, and of very definite con· 
figuration. 

The jets adjoining the spots consist not solely of hydrogen, 
but also of other substances, as is shown by their respective 
bright lines in the spectrum. 

Now and then the eruptions in the vicinity of the spots as· 
sume gigantic proportions, and are probably the cause of the 
rapid changes of form and position wh.ich are observed in 
the spots themselves. 

There are often seen, in the neighborhood of the spots, 
jets curved backward upon the solar disk, in forms which are 
sensibly parabolic. 

The immense jets and erupted masses near the spots ex
pand and vanish away more rapidly than in any other region. 

On the area of the spots, neither the photosphere nor the 
edge of the sun's disk shows any perceptible irregularity; 
that is, neither any perceptible prominence nor depression. 

From these results, obtained by spectroscopic observations 
of the border of the sun and of the protuberances, Prof. 
Re�pighi is led to conclude that the photosphere is an incan
descent liquid mass or stratum, of suitable specific gravity, 
by the weight of which various gases, and especially hydro
gen, are confined and compressed in the interior of the sun, 
at an elevated temperature, under an enormous tension, and 
with a density differing but little from that of the superin
cumbent liquid stratum. 

These gaseous masses in the intocior of the sun, not yet 
having been brought to a condition of stable equilibrium, 
might in some portions be less condensed, and hence from 
hydrostatic pressure would rise toward the surtltce wtthgreat 
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velocity, until, overcoming by their enormous expansive 
force the resistance of the liquid stratum, they would burst 
through it with a velocity greater or less, according to the 
depth from which they emerged, and the degree of tension 
in which they originally were, and would thus develop those 
jets or eruptions which constitute the protuberances. 

The masses thus erupted, then, would not be determined 
in tb eir movement solely by their initial velocity and the ac
tion of gravitation, but would generally be subjected to the 
operation of other forces, which would concur in their eleva
tion, their diffusion, and their ramification into those extra
ordinary forms which the protuberances present. According 
to this hypothesis, the hydrogen issuing from the body of the 
sun would serve as aliment to the chromosphere, repairing 
thus the rapid losses of the latter by its not improbable com
bination with the substances of the photosphere; and it does 
not appear to Prof. Respighi absurd to suppose that this im
mense stratum of incandescent hydrogen, that is, the chro
mosphere, may be the principal source of the heat radiated 
from the sun. 

In regard to the spot�, spectroscopic observations appear to 
show that they are neither cavities nor clouds, but are mere
ly superficial modifications; that is, partial obscurations of 
the paotosphere, produced, probably, by scoria or scum float
ing upon it. On the contrary, regard being had to the well 
defined forms of the jets neighboring the spots, to their ex
�raordinary subtilty, and to their enormous energy, the sup
position .lioes not appear to the author irrational, that the nu
clei of the spots consist of portions, slightly projecting from 
the photosphere, of solid masses or islands floating upon the 
liquid stratum which envelops the body of the sun. The im
mense chains of jets and protuberances, which rise Gfdinarily 
in the region of the spots, might be the cause of those great 
transformations which are observed in the latter, and deter
mine, by their resistance in the superficial strata, currents in 
a �irection opposite to that of the solar rotation, from which 
would result the proper motion of the spots themselves. 

The translator of the paper in the American Journal of 
Science, from which we have gathered these statements, says 
the above conclusion is entirely at variance with those of 
other observers, unless the author designedly omits the con
'sideration of the penumbra, or makes no distinction between 
it and the umbra. The observations of Prof. Wilson, in the 
last century, and of many others since, have shown that the 
nucleus or umbra is very often, if not generally, lower than 
the penumbra and the surrounding luminous masses. Some 
years sincl', Mr. De la Rue made a photograph of a solar spot, 
and another of the same spot after an interval of a day or two. 
When these were placed in a stereoscope, the spot appeared 
funnel-shaped, the central portion being clearly lowest. Also 
Zollner and Lockyer have found, in the displacement of the 
lines in the spectroscope, that there is sometimes decided evi
dence of a downward motion in the dark portion of a spot. 

-.-.-

Tunne .. ··.Kallway 'and Canal···ln England. 

Tke London and Northwestern Railway, from Liverpool 
aIUl Manchester to Huddersfield and the North, passes 
�rough a range of hills separating Marsden, on the York
shire side, and Diggle on the Lancashire side, the range bear
ing the name of Stand Edge, and it has now three tunnels 
running through it-one a canal tunnel, and the other two 
for the purposes of the railway. 

The first named was commenced in 1794, and completed in 
1811; length, 5,451 yards, or 3 miles and 171 yards: cost, 
£123,803; and the loss of life during its progress was seri
ous. 

The first of the two railway tunnel� was made by Mr. T. 
Nicholson, contractor for the Woodhead tunnel, which is 
shorter than the Stand Edge one by about 40 yards, Stand 
Edge being 3 miles and 60 yards long. It was commenced in 
1845, and completed in November, 1848; the cost was £171,-
003, 12s. 3td., of the approaches, £30,605, making a total of 
£201,608, and the largest number .of men employed on the 
undertaking was 1,953. Nine fatal accidents occurred in its 
construction. 

Messrs. Thomas Nelson & Sons, of Carlisle, were the con
tractors for the new tunnel; the work was commenced in 
the middle of April, 1868, and was completed in the middle 
of October, 1870, or six months earlier than the tim" speci
fied. Its exact length is 5,435 yards, 1 yard less than its 
twin tunnel: but the actual length constructed by the 
Messrs. Nelson is 5,297t yards, the difference a.rising from a 
short piece at each end having been made when the first 
railway tunnel was executed. The whole length is lined 
with red bricks, faced with blue Staffordshire bricks.. The 
hight of the tunnel inside the brickwork is 20 feet, and the 
width, 15 feet. The total quantity of brickwork built is 
52,156 cubic yards. the total number of bricks used being 
16,831,149, the weight of which amounts to 68,000 tuns; 6,271 
tuns of coal, 472 tuns of coke, and 2,421 tuns of lime, 140 tuns 
Qf cement were consumed; and of pawder, 1,744 casks, equal 
to 174,400 pounds; fusee, 35,853 coils, each 25 feet, equal to 
170 miles; candles, 8,745 dozen pounds, equal to 104,940 
pounds; oil, 6,416 gallons; and vast quantities of timber 
were used. The rubbish was conveyed away �y means of 
tramways, which ran through passages und\lf 'the railway, 
and was tipped into the boats on the canal before mentioned. 
It was conveyed through" break-ups" or cross headings, of 
which Messrs. Nelson constructed 21; but only 16 were used 
at one time. 

For the conveyance of the material used in the construc
tion of the tunnels, 25 boats and 4 steamboats were constant· 
ly plying, and an immense expense had to be incurred in 
erecting huts, providing business offices, and putting down 
costly plant for economising labor. Only one life has been 
lost during the construction, but there have, of course, been 
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plenty of accidents of a less serious nature. The work has 
been pronounced satisfactory in all respects, and the line is 
reported I1-S being one of the smoothest portions of railway 
traveling in Great Britain. The line was opened about the 
middle of February for regular traffic. 

_ .... -

Coating Iron and Steel witb Molten Iron, 

Rufus B. Fowler and Daniel F. Brandon, of Chicago, IlL, 
have recently ;:>atented the following process: 

The iron to be applied is melted in a crucible or other suit
able receptacle, and thoroughly mixed with boralt or other 
material used for making a flux. 

The plate or other article of wrought iron or steel should 
be covered, upon the surface to be coated, with a very thiIl 
layer of finely pulverized borax which has previously beeIl 
burned, and then placed in a close furnace or oven, and heated 
to a white or welding heat. It is then placed upon a large 
anvil or block of iron, the upper surface of which is perfect. 
ly level. The article to be covered with the molten iron 
should then be surrounded by an iron frame or form, in such 
a manner that the molten iron may be prevented from flow
ing off the surface to be coated. 

The molten iron which has been mixed with borax, as 
hereinbefore described, is then poured upon the surface of 
the heated plate or other article of wrought iron or steel. 
When a sufficient quantity of molten iron has been poured 
on as described, a plate of steel or hard smooth iron, of suffi
cien t size to nClar ly cover' the whole of the molten iron, is 
brought down upon its upper surface, and a pressure imme. 
diately applied sufficient to reduce the molten iron to th(l 
desired thickness, and also to expel all the air or gases that 
may be contained in the molten iron, and which would other
wise render the coating porous and o� no practical value. 

The amount of pressure required will depend upon the de
gree of heat to which the molten iron is brought, and the 
quickness with which the operation is performed. The press
ure should be applied, however, while the iron coatiIlg is in 
a molten state, and it may be applied by means of a lever, a 
hydraulic press, or any of the known mechanisms or devices 
by which a powerful pressure may be instantly applied; or, 
in lieu of the smooth plate or di(;J mentioned above, .It roller 
with a smooth surface may be made to pass over the upper 
surface of the molten iron, with a pressure sufficient to pro
duce the desired results. 

The mechanism used for pressing should be near the oven 
or furnace in which the plate or other article of wrought iron 
or steel is heated, in order that the heat of the plate or other 
article may not fall muck, if any, below the welding point 
when the molten iron is applied; and the surface. of the plate 
or other article of wrought iron or steel to be coated, should 
be free from dirt, scale, or such other substance as would 
ordinarily prevent two pieces of wrought iron from forming 
a perfect weld or union. 

The above described process of applying the molten iron 
to the surfaces of plates or other articles of wrought iron or 
steel, expels the air or gas from between the molten iron and 
the surface of the wrought iron or steel, causing a moro 
perfect union between the two, and renders the coating of 
molten iron much more compact and gives it a smoother 
surface. 

We do not claim any mechanism or device used for apply 
ing the pressure; nor do we claim the employment of molten 
iron for the purpose of coating articles of wrought iron or 
steel. 

We claim as our invention: The process of coating the sur· 
faces of plates or other articles of wrought iron by the use 
or application of pressure, substantially as described. 

_ .... -

Success In Life. 

The great secret of success in life consists in bending all 
your efforts to whatever you happen to engage in. Don't let 
your fickleness lead you to slight your present occupation, 
and to think lightly of it, hoping something better will turn 
up by and by. The way to get along inthe world is to make 
every step one that is ahead, and each to follow its prede
cessor. For full fifty per cent of the effort of the world is 
absolutely wasted in indirect, diffuse, indefinite labors. 
Young men start out in life without purpose or point, casting 
a thought neither on their fitness nor unfitness for a particu
lar calling; now doing this thing, then that; and after that 
nothing; one day going on, another on the right (which is 
wrong) or left, the next backward, and then not going on at 
all, which is perhaps as bad as the whole combined. The 
right line in life is the one which leads straight ahead. This 
almost always secures success. If you are creeping, do it en
ergetically until you can get on your feet to walk; but never 
do both 'at once. And when once on your feet, never get on 
your hands and knees again; but strain all your efforts to 
your new tife. 

--.-

House Plants. 

To succeed in growing plants in d weIlings, it is necessary 
to keep the air around the plants at a moderate temperature, 
say from fifty to sixty degrees, and as moist as possible, b", 
having the plants stand on damp moss, sand, or other ma
terial that will all the time be giving off moisture amongst 
the leaves. 

Any plant having leaves large enough-as the beautiful 
waxy camelia, the India rubber plant, century, and others, 
are greatly benefited by occasionally spongLag the leaves 
with water, by which means the dust that accumulates on 
them is removed-a fruitful source of trouble to house 
plants. Where sponging is not applicable, as with small 
leaved sorts, or those of a wooly or rough surface, a syring
ing, or, what is better, an hour or two in a warm rain, will 
have the ,sante effect, and be vastly.beneficial to the health 
of the plants. 



Ilnproved Dumping Cart. 

We herewith present to the consideration of our readers 
a simple yet important improvement in dumping carts, which 
will, we think, commend itself to all extensively using such 
carts on railway works or canals, in brickyards, excavating 
for building, mines, coal yards, etc. 

The object of the device is to so facilitate the dumping 
of snch carts that even boys may perform the driving and 
dumping, and do the latter almost instantly. 

The tail-board, instead of being slid in between cleats 
fastened to the side of the cart body, or hinged to the same, 

is fixed to two supporting arms, extending backward from 
the shafts, to which latter the arms are attached at a point a 
little in front of the axletree, 
which causes the tail-board to 
move backwards, when it lifts, so 
that there is no strain upon it what
ever. 

The shafts, instead of being 
attached directly to the axle
tree, are pivoted strongly to the 
side of the body, and a little in 
front of the axletree, and thl') cart 
body is fastened firmly to the axle
tree, s o  that the latter forms the 
pivot upon which the body turns 
in dumping. 

A lever and catch is attached to 
the front of the body, so that 
when, after dumping, the latter 
assumes the position shown at the 
left of the engraving, it is firmly 
he ld in position un til the catch is 
unlocked by the hand lever pre
jecting sidewise from the front of 
the body, and co�nient to the 
hand of the driver, whether stand
ing on the ground or upon a foot 
board fastened to the under side 
of the shafts just in front of the 
body of the cart. It is impossible for the body to play from 
side to side (as is the case with other carts) on account of 
the shafts being attached to the outside of the body, near to 
the wheels, which gives tl�e horse great control over the cart. 

The cart is shown dumped at the right of the engrav
ing. It will be seen that starting up the horse will at once 
bring the body into the position. shown at the left of the 
figure, and lock it there. 

This arrangement obviates all the difficulty of removing 
or raising the tail-lloard when the cart is loaded, caused by 
pressure of the conten ts. A very slight exertion releases 
the catch in front of the cart, which instantly dumps, and 
the moment the horse is started, again closes. 

Patented, through the Scientific American Patent Agency, 
April 4, 1871. For further particulars address William and 
Henry Hand, Plainfield, N. J. 

..... -

Fossil Forest In CaIU·ornla. 

Prof.O.C. Marsh, of Yale College, communicates to the Amer
ican Journal oj Science an article on the above subject, from 
which we condense the following facts: 

During the visit of the Yale College scientific party to the 
Pacific Coast, in October last, several members of the expedi
tion, including the writer, while on their way from San Fran
cisco to the "Ge ysers," took occasion to examine a locality, a 
few miles from the route, where a number of fossil trunks of 
trees had recently been discovered . 

The locality is situated on a high rocky ridge, in Napa 
county, California, about five miles southwest of Calistoga 
Hot Springs, and perhaps ten miles south of the summit of 
Mount St. Helena. The existence in this place of several 
petrified trunks of trees was first made public by Charles H. 
Denison, Esq., of San Francisco, who visited the spot in July 
last, and soon after gavoe a short account of the discovery in 
the San Francisco Bulletin. 

A careful examination of the locality where the first pros
trate trunks had been discovered, soon made it evident that 
those now on the surface had all been weathered out of the 
volcanic tufa and sandstones, which form the summit of this 
part of the mountain ridge. Several large silicified tree s 
were, indeed, subsequently found in the vicinity, projecting 
from the side of a steep bluff, which had partially escaped 
denudation. Portions of nearly one hundre d distinct trees,  
scattered over a tract three o r  four miles i n  extent were 
found by our party; and the information we received fro m 
hunters and others, familiar with the surrounding country, 
renders it more than probable that the same beds, containing 
similar masses of silicifie d wood, extend over a much greater 
area. 

Jcitutific �tUttintu+ 
parently fallen not far from where they were imbedded, as 
the bark was well preserved, both on the main trunks and on 
the small branches, numerous fragments of which were lying 
near, Many other trees were Iound, nearly or quite equal to 
these in size; and all those examined indicated a very large 
general growth for the original forest. 

All the trees discovered were prostrate, and most of them, 
after their petrifaction, had been broken transversely into 
several sections, apparently by the disturbance of the enclos
ing strata. A majority of the trunks had a general north 
and south direction, probably due to the course of the current 
that covered them with volcanic material, or perhaps indicat
ing, in some eases, the position in which they had fallen. 

HAND'S IMPROVED DUMPING CART. 

Several of the trunks had portions of their roots still attached, 
and some were evidently much decayed internally, and worm 
eaten before their entombment. All the fossil wood observed 
was silicified, probably by means of hot alkaline watArs con
taining silica in solution, a na tural result of volcanic action, 
especially when occurring in connection with water, as was 
evidently the case in the present instance. 

The trees, closely examined, appear to be all conifers, and 
in their external characters, especially in the bark, mode of 
branching, and general habit of growth, most nearly resem
ble the modern redwoods, still fiourishing in the same re-
glon. 

_ .• 1. 

COPE & MAXWELL'S UPRIGHT BOILER FEEDER. 
I:· 

It is entirely ulmece'ssary to dwell upon the fact, now uni
versally admitted, that it is the best practice to feed boilers 
uniformly and automatically, by apparatus working inde-

The fossil trees washing out of this volcanic tufa were 
mostly of great size, and appeared to be closely related to 
some of the modern forest trees of the Pacific coast, especial
ly the gigantic Conifers. One of the prostrate trunks exam
ined during our explorations was only partially exposed above 
the surface, dipping with the strata about 10° to the north
ward. Its accessible portion, eVidently but a small part of 
the original tree, measured sixty-three feet in length, and, 
although denuded of its bark and very much weathered, was 
over seven feet'in diameter near its smaller end. On a high 
summit, about a quarter of a mile west of this point, two pendently, whenever it is possible so to do. When boilers other large trunks were found, one about five feet in diame- are employed to furnish steam for other purposes than moter, lying east' ahd west, with thirty feet of its length above tive power, it becomes absolutely necessary to use an indethe surface. The other rested directly on this, dipping with pendent boiler feeder. The demand for this class of apparathe strata to the north. The exposed fragmenteof this trunk tus is already very large, yet it is still increasing. Numerous indicate d that the tree when standing could not have been claimants for public favor are in the market. Many of them eSB than twelve feet in diameter. These two trees had ap- ,are excellent, others not so good;-yet most ,find ready sale. 
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Patents for new devices of this class are multiplying, and 
still the field seems unexhausted. We this week illustrate a 
very substantial and compact steam pump, designed for feed
ing boilers, having but two moving parts in the engine, and 
but two valves in the pump. 

It is a single acting plunger pump, operated by a steam en
gine, the cylinder of which is cast in connection with the 
pump chamber, the two being in one piece and forming the 
body of the machine. The upper portion of the body, or �hat 
part above the open space, contains the steam cylinder, and 
the portion below the space contains the pump or water cyl
inder. The vertical shaft seen in the open space is the pump 
ram, which is cast in connection with the steam piston, the 

two forming but one piece. The 
valve chamber, containing the 
pump valves, and having the re
ceiving and discharging water open -
ings, is bolted to the body of the 
machine at the bottom of the water 
cylinder, with which it has direct 
open communication. 

The chamber, bolted to the upper 
part of the body of the machine, or 
near the middle o.f the steam cylin
der, contains the oil cup through 
which the cylinder is oiled, and the 
two regulating valves, which are 
operated by the round wooden 
knobs or handles. The steam is ad
mitte d to each end of the steam 
cylinder through two regulating 
valves, the lower handle operating 
the valve that admits the steam 
for the down stroke, and the upper 
one for the up stroke. 

The down stroke, having the 
most work to perform, requires a 
larger volume of steam, which is 
obtained by opening the lower valve 
the most. 

The steam piston is about twice the diameter of the pump 
ram, which is cast in' connection with it; and is hollow, hav
ing a cylindrical chamber inside, which is bored out true, 
and has a small piston accurately fitted to it. This cylindri
cal chamber forms the steam chest of the steam engine, and 
the small piston working in it operates as the slide or steam 
valve, opening and closing the ports so as to admit the steam 
supplied throug h the two regulating valves, alternately to the 
two ends of the steam cylinder. 

Though of recent invention, we are informed the pump 
has been largely introduced in this country, and has given 
much satisfaction. It has been patented both in this country 
and abroad, and a large manufactory has been established in 
London for its construction. 

Messrs. Cope & Co., of 118, 120, and 122 East Second"street, 
Cincinnati, Ohio, are the sole manufacturers in the United 
States, and they may be addressed for illustrated descriptive 
catalogues, or for further information. 

_ .•. -

The Walter Printing Pres!!!. 

At the printing end, it looks like a collection of small cyl
inders, or rollers. The paper, mounted on a huge reel as it 
comes from the paper mill, goes in at one end in an endless 
web, 3,300 yards in length, seems to fly through among the 
cylinders, and issues forth at the other in two descending 
torrents of sheets, accurately cut into lengths, and printed on 
both sides. The rapidity with which it works may be inferred 
from the fact that the printing cylinders (round which the 
stereotyped plates are fixed), while making their impressions 
on the paper, travel at the surprising speed of two hundred 
revolutions a minute. As the sheet passes inwards, it is first 
damped on one side, by being carried rapidly over a cylinder 
which revolves in a trough of cold water; it then passes on 
to the first pair of printing and impression cylinders, where 
it is printed on one side; it is neit reversed and sent through 
the second pair, where it is printed on the other side; then it 
passes on to the cutting cylinders, which divide the web of 
now printed paper into the proper lengths. The sheets are 
rapidly conducted by tapes into a swing frame, which, as it 
vibrates, delivers them alternately on either side, in two apt 
parently continuous streams of sheets, which are rapidly. 
thrown forward from the frame by a rocker, and deposited on 
tables, at which the lads sit to receive them. 

The machine is almost entirely self-acting, from the pump. 
ing up of the ink, '!nto the ink box, out of the cistern below 
stairs, to the registering of the numbers, as they are printed, 
in the manager's room above. Newspapers of moderate cir
culation, and jobbing work generally, are now worked on 
machines the design of which waS originally that of Kcenig, 
as improved by Applegath and Cowper, about the year 1818. 
Innumerable improvements have been made subsequently, 
and the manufacture of printing machines has become a large 
and important business.-Printers' Circular. 

_ ..... -

SALT IN SAN DOMINGO.-A recent letter reports that a 
mountain of salt, of a purity unequalled by any other natural 
source of supply, has l;Jeen discovered in the island of San 
Domingo. The writer states that the hill is nine miles long, 
and one and a quarter miles wide, and that shafts have been 
sunk to a depth of 800 feet through the salt, without reach
ing the underlying strata. It should be stated that the salt 
is only one side of the hill, the crown or ridge dividing it 
from a series of limestone and sandstone layers. The ridge 
is of alabaster, of great purity and whiteness. The salt is 
stated to contain 98 per cent of pure slIlin'il matter, and is of 
crystal clearness. 
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